Real-time monitoring of actin polymerization in living cells using split luciferase.
Real-time monitoring of actin polymerization in living cells is beneficial for characterizing cellular activities such as migration, proliferation, and death. We developed new bioluminescence-based probe proteins that enable the monitoring of actin polymerization in living cells. Unlike other ordinary split luciferase probes, our probes were incorporated in endogenous actin filament that enabled it to measure the actin polymerization quantitatively. The probe proteins exhibited a dose-responsive decrease in photon emission intensity in response to the filamentous (F)-actin-disrupting agent latrunculin A. This technique has a high sensitivity with a high signal-to-noise ratio and is nontoxic compared with other methods of monitoring actin polymerization in living cells. Using this technique, we succeeded in monitoring the F-actin level in living cells during apoptosis progression induced by UV irradiation continuously for 12 h. F-actin was transiently upregulated after UV irradiation. Since UV-induced cell death was enhanced by treatment with latrunculin A during the period which F-actin is increased, transient upregulation of F-actin after UV is likely a protective reaction against UV-induced cell death. Our novel technique is an effective tool for investigating actin polymerization in living cells.